Exploiting Bacterial Operons To Illuminate Human Iron-Sulfur Proteins.
Organisms from all kingdoms of life use iron-sulfur proteins (FeS-Ps) in a multitude of functional processes. We applied a bioinformatics approach to investigate the human portfolio of FeS-Ps. Sixty-one percent of human FeS-Ps bind Fe4S4 clusters, whereas 39% bind Fe2S2 clusters. However, this relative ratio varies significantly depending on the specific cellular compartment. We compared the portfolio of human FeS-Ps to 12 other eukaryotes and to about 700 prokaryotes. The comparative analysis of the organization of the prokaryotic homologues of human FeS-Ps within operons allowed us to reconstruct the human functional networks involving the conserved FeS-Ps common to prokaryotes and eukaryotes. These functional networks have been maintained during evolution and thus presumably represent fundamental cellular processes. The respiratory chain and the ISC machinery for FeS-P biogenesis are the two conserved processes that involve the majority of human FeS-Ps. Purine metabolism is another process including several FeS-Ps, in which BOLA proteins possibly have a regulatory role. The analysis of the co-occurrence of human FeS-Ps with other proteins highlighted numerous links between the iron-sulfur cluster machinery and the response mechanisms to cell damage, from repair to apoptosis. This relationship probably relates to the production of reactive oxygen species within the biogenesis and degradation of FeS-Ps.